Poverty has been a major problem around the world for many years. Therefore eradicating poverty has become the first agenda in the United Nations Sustainable Development Goals (SDGs) as its achievable target. In Malaysia, poverty rate is relatively low, decreasing from 49.3% in 1970 to 15% in 1990, then, to merely 0.6% in 2014. Although poverty rate is very small, it is reported at a state level which is to general to visualize its actual distribution. Furthermore, it fails to capture geographic variation within the state. This study aimed to analyze the spatial distribution of poverty incidence in the northern region of Peninsular Malaysia at a sub-district level using Geographic Information System (GIS). GIS was used to map poverty rate, demographic burden and poverty hotspot in the study areas. The poverty data were obtained from e-Kasih database. Furthermore, the accessibility of each sub-district to major urban centers, higher education institutions, and health facilities were also measured. Results indicated that poverty rate was highly correlated with regional differentiation, where location played a significant role in identifying areas with a high number of poor populations. Sub-districts with high poverty rate were less accessible to major urban centers, higher education institutions and health facilities. The findings also indicated that access to opportunities and facilities remained the major concerns in solving the poverty issues in Malaysia. It is timely, therefore, a spatial dimensional approach used to complement the existing poverty eradication strategies.
Introduction
Poverty alleviation has been a major attention by planners and decision-makers not only in developing countries but in developed nations. Various strategies and agendas such as providing a continuous education, improving a living standard of rural society, improving the agricultural sector, and introducing ICT to promote economic opportunities. These strategies and agendas do not completely eradicate poverty, they have, however, successfully reduced the incidence of poverty at certain levels. Poverty has been viewed from various dimensions in order to better tackle this issue. The World Bank (2016), for example, viewed income poverty, education and health poverty, tenure insecurity, personal insecurity, income insecurity, and social and political exclusion/disempowerment as six dimensions of poverty. In addition, poverty can also be seen from the geographical perspective where space or location has become one of the poverty determinants (Vista & Murayama, 2011; Samat et al., 2016) . This approach has started to gain its important in describing the conditions, visualizing the location of the poor and identifying the relationship between the location of the poor with the surrounding environment or infrastructures (Moral, 2010; Muhamed & Haron 2011; Samat et al., 2016) .
Various studies have shown that geographical or spatial dimensions are among important determinants in identifying the distribution of poverty incident. According to Samo (2016) , geographic dimensions through Geographic Information Systems (GIS) can help to identify spatial distribution of poverty. This information can assist in tackling poverty issues by reducing the impact of natural disasters, planning for the distribution of relief operations, understanding social issues, sourcing the distribution information, and managing for maximizing the agricultural produce. GIS allows us to visualize, question, analyze, and interpret the data to better understand the relationships, patterns, and trends (ESRI, 2016) . A study by Amarasinghe et al. (2005) in Sri Lanka using GIS and spatial analysis revealed two clusters based on nutrition-based poverty line. The first cluster indicated low poverty rural areas, where populations in those areas had low agricultural employment and better access to roads. The second cluster indicated high poverty rural areas, where agriculture was the dominant economic activity. Thus, among main factors for the poverty incidence in rural areas were water availability and poor access to irrigation. Similarly the study by Michalek (2004) , in Slovakia used spatial differences to identify poverty centers. The poor among rural communities were involved children. Moreover high level of poverty was influenced by factors such as nature, politics, economy and social (Michalek, 2004) . Another study conducted by Vista and Murayama (2011) in Albay and Camarines Sur Provinces in Bicol Region, Philippine found that access to road infrastructure, nearness to main markets, rate of land distribution, bias in fiscal decentralization policy, and aspects of agro-climatic condition such as elevation, slope, and rainfall had significant effects on poverty incidence. Most of the studies concluded that geography and facets of public policy had a strong impact on the state of poverty (Michalek, 2004; Amarasinghe et al., 2005) . Similarly, the study by Kneebone (2014) in the United States indicated the poor concentrated in highly disadvantaged neighborhoods. People living within those areas faced various issues such as worse health outcome, high crime rate, high school dropout, and few job opportunities. In Malaysia, Samat et al. (2012) and Samat and Shattar (2014) used a spatial dimensional approach to visualize poverty and access to services. This study indicated rural communities had limited access to infrastructure and facilities. Similarly, Samat (2013) used GIS to map the poverty rate in Malaysia, allowing spatial differentiation among states to be visualized. Those studies indicated location as one of the important determinants of poverty.
The Monetary Approach
The monetary approach was pioneered by Booth and Rowntree (as cited from Laderchi et al., 2003) , who studied poverty incidence in London and New York in the late 18th and early 19th centuries, respectively. Rowntree (1902) stated that poverty line could be estimated as monetary requirements for a nutritionally adequate diet together with estimated needs for clothing and rent. Those below this line were defined as in primary poverty and those who were seen in "obvious want and squalor" despite being above the defined poverty line were classified as being in secondary poverty (Laderchi, 2003) . The monetary approach uses income/expenditure technique to identify the poor (Mitlin, 2004) through the absolute poverty concept. Under this approach, poverty may either be defined in terms of international monetary line approach or national poverty line approach (PLI). PLI aims to measure the minimum requirement of basic needs (food and none-food) consumed by a household. This approach enlists access to shelter sanitation, clean water and health facilities as none-food basic needs. Hence, households fall below the PLI are considered poor and vice versa.
The PLI indicators used in monetary approach are rather similar to Had al kifayah; the method adopted in Islamic beliefs to determine the poor (Abdul Rasool et al., 2011) . According to Islamic principle, people who fall below the Had al kifayah are in need to be supported with Zakat, an Islamic form of congregational funding. The current empirical evidence has shown that monetary approach is widely used in most of the Asian Pacific countries including Malaysia. In its 9th Malaysia's Plan (EPU, 2006) , poverty line indicated the lack of monetary ability to procure basic needs, measured by non-food and food needs. The monetary approach is widely used since it is easy to compute as it is based on monetary calculation. However, this approach often neglects the qualitative aspects of being poor such as the lack of comfort, health, personal safety, and social inclusion. The approach also fails to capture the effective achievements in terms of human lives (Laderchi, 2003) .
The Capability Approach
The capability approach was originally developed by Sen (1977) and Sen (1992) who defined poverty as the deprivation of basic capabilities that provide a person with the freedom to choose the life he/she has reason to value or failure to achieve certain minimal or basic capabilities. This approach is implicitly rejected income as a measure of well-being. The approach conveyed an ethical critic of mainstream development by rejecting the dominant belief that income is an adequate measurement of human's well-being (Sen, 1992) . Translating the capability approach into an operational framework for poverty evaluation requires one to list the basic capabilities. Although total indicators of basic capabilities were not provided, Sen (1987) suggested that life expectancy, literacy and infant mortality are the main approaches to measure poverty. He concentrated on the quality of life and emphasized on removing the obstacles in order for people to gain more freedom to function. Elhadary and Samat (2012) added good health, education, social networks and command over economic resources. While Alkire (2002) argued that the lack of specification was deliberate in order to allow room for choice across societies and ensure the relevance of the approach to different persons and cultures. Similarly, Nussbaum (2003) argued that there is an overlapping consensus between different societies on the conception of a human being and what is needed to be fully human. The strength of capabilities approach lies in its multidisciplinary characters where it focused on the plural or multidimensional aspects of well-being (Robeyns, 2005) . Therefore, it has been used in the Human Poverty Index (HPI), which is a composite index of multiple dimensions of poverty and well-being (UNDP, 2007) . HPI used the three deprivation elements: longevity, knowledge and a decent standard of living. Indicators for these three elements include having less than 40 years life expectancy at birth, adult illiteracy, and an average of not using improved water sources and under-five mortality. The approach effectively uncovers the causes that affect poverty. Therefore, poverty should be addressed not only through incomes support, but also other dimensions such as education and healthcare. The development should be seen as the expansion of human capabilities, not the maximization of utility, or its proxy i.e. money (Sen, 1992) .
Unlike monetary, the capability approach provides a coherent framework to define poverty in the context of the lives people live and the freedom they enjoy. This approach is useful for policy formulation as it highlights the causes of being poor. Yet, like the monetary approach, implementing capability approach at operational measures poses a number of challenges. For instance, there is no definitive list of relevant capabilities (Nussbaum, 2003) , and it is difficult to clearly delineate the line between the poor and non-poor. The approach has been called too individualistic (Deneulin & Stewart, 2002) , non-operational and unpractical (Sugden, 1993) . Sugden (1993) found that the Human Development Index (HDI), to be empirically weak with serious problems of non-comparability over time and space. This limits their usefulness for short-term and medium-term poverty monitoring (Lok-Dessallien, 1998). The capability approach suggests poverty reduction policy on investments in extending and exercising basic capabilities through the provision of monetary income and improved allocation of social goods to achieve education, health and other goals. One important policy assumption for both approaches (the monetary approach and the capability approach) is that growth is good for the poor. Both approaches largely fail to directly capture the fundamental causes and dynamics of poverty. The solutions they propose to poverty may, therefore, be misleading.
Background of Study
Based on its various definition, poverty can be classified into three groups; (1) absolute poverty, based on the concept of minimum food and non-food concepts for households, (2) relative poverty, which illustrates the disproportionate living conditions among the whole household based on income groups, strata and so on; and (3) subjective poverty which is the nature of something that cannot be achieved (Henry & Amir, 2011; Muhammad bin Idris, 2016) . The classification is mainly based on PLI and is used for strategic policy intervention.
Several international policies have been adopted to eradicate poverty. Among these was the Millennium Development Goals (MDG) which ended in 2015. The MDG report 2015 indicated that the 15-year effort to achieve the eight goals set out in the Millennium Declaration in 2000 was largely successful across the globe while acknowledging few shortfalls that remain. For example, the number of people living in extreme poverty has tremendously declined by more than half, falling from 1.9 billion in 1990 to 836 million in 2015 (UNDP, 2016) . The data presented indicated that global effort with targeted interventions, sound strategies, and adequate resources managed to successfully reduce the number of people with extreme poverty. However, the number of poor remains high within certain areas and regions. Thus, concerted effort to eradicate poverty continues where it becomes the first agenda within Sustainable Development Goals (SDGs), subsequent global effort towards sustainable development after MDG. In addition, intention of SDG with no one is left behind is to ensure that these commitments are translated into effective action requires a precise understanding of target populations (The Sustainable Development Goals Report, 2016). According to this intention, it will potentially lead to the success of the 2030 Agenda for Sustainable Development in addressing the issue of the spatial distribution of poverty incidence. This agenda gains a global support, reaching an agreement to end poverty and hunger in all their forms and dimensions, and ensuring all human beings can fulfill their potential in dignity and equality and in a healthy environment between now and 2030 (United Nations, 2015).
Various studies have shown that poverty rate was high among countries that predominantly depended on agriculture sector as the main economic activity (Moral, 2010; Mwabu & Thorbecke, 2016) . Thus, increasing agriculture productivity is seen as one of the main actions to eradicate poverty (Gollin, 2015) . There are six factors that could improve agriculture productivity, hence, eradicate poverty (Jones, 2015; Mwabu & Thorbecke, 2016) . These factors are (1) increase research studies on plant breeding by focusing on the type of soil, (2) improve irrigation and drainage systems, (3) increase the use of fertilizers, (4) improve market access and rural infrastructure, (5) use a better information technology; and (6) improve land ownership system. The increase in agriculture productivity would have resulted in the reduction of the poverty rate, mainly due to the increase of income level among farmers, improve health and nutrition, lower food prices, and create more opportunities to the communities (Schneider & Gugerty 2011; Mwabu & Thorbecke, 2016) . Therefore, poverty eradication strategy in areas that are highly depended on agriculture activities should focus on transforming the agriculture sector by increasing the farm productivities and by marketing the agriculture products to national and international markets (Jones, 2015) .
In Malaysia, for example, agriculture sector was once the largest contributor of its Gross Domestic Product (GDP). However, in the 1970s the government embarked on industrialization policy which successfully transformed the economy from agriculture-based to industrialization-based policy. It is worth noting that the poverty rate in Malaysia has been well-alleviated at a national level where the poverty rate reduced from 49.3% in 1970 49.3% in to 15% in 1990 49.3% in , then, to 0.6% in 2014 49.3% in (EPU, 2015 . This success was due to the rational policy adopted by the Malaysian government to eradicate poverty and ensure equity among all its inhabitants . Numerous policies were introduced and implemented including Pre-New Economic policy ( Studies have shown that implemented policies and its related agendas have succeeded in promoting the economic growth, thus, reducing the incidence of poverty in Malaysia Abdul Manaf & Ibrahim, 2017) . Political stability, good governance, racial integrity and ethnic harmony, as well as a close national unity are among contributing factors in the poverty eradication agendas. Several other initiatives such as the establishment of Federal Land Development Authority (FELDA) focusing on oil palm and rubber plantations in the 1970s and various rural development strategies were continuously implemented to promote socio-economic progress among Malaysians. Recently, the government initiated a proper documentation by developing a centralized database known as e-Kasih used to measure poverty level in the state in its poverty eradication programs. Programs such as 1AZAM and 1Malaysia were also introduced by the government for poor families (Abdul Manaf & Ibrahim, 2017; Abdul Razid, 2013; Shamsulbahriah & Norma, 2013) . 1AZAM program, for example, intended to assist the poor to start their own business or project to improve socio-economic status. While, 1Malaysia program which included the opening of the 1Malaysia Shop grocery store (Kedai Rakyat 1Malaysia-KR1M), 1Malaysia clinics (K1M), Rural Transformation Centers (RTC) and Urban Transformation Centers (UTC) are among initiatives to reduce the burden of high cost of living faced by the people . As a record, 1Malaysia Shop was established in 2011 using the concept of mini market which sells various basic needs at low prices. The 1Malaysia Shop initiative is aimed at alleviating the burden of low income people living in urban areas.
Although the policies and agendas implemented managed to reduce the poverty rate, the incidence of poverty is slightly higher in some geographical areas (Table 1) (EPU, 2013; Abdul Khalid, 2014) . As tabulated below, the poverty rate in Malaysia in the year 2012 was 1.7 percent although few states such as Sabah (7.8 percent), Kelantan (2.7 percent), and Sarawak (2.4 percent) noted a higher poverty rate than the national rate (EPU, 2015) . Bumiputera (Malays) indicated the highest poverty rate (2.2 percent) among major ethnic groups in Malaysia, followed by Indian as the second highest (1.8 percent). Chinese, on the other hand, had the lowest poverty rate which was 0.3 percent. Regional differentiation also can be visualized between urban and rural areas, where the rate was 1.0 percent and 3.4 percent, respectively. In 2014, the rate has declined to 0.6 percent (EPU, 2015) despite higher poverty rate was noted by few states such as Sabah (3.9 percent), Sarawak (0.9 percent), Kelantan (0.9 percent), Pahang (0.7 percent) and Perak (0.7 percent). The status of Bumiputera (Malays) as the poorest among ethnic groups remained unchanged although the poverty rate of this group managed to be reduced from 2.2 percent to 0.8 percent. Meanwhile, Indian and Chinese also experienced a similar situation, of which the poverty rates reduced to 0.6 percent and 0.1 percent, respectively. In terms of strata, rural areas recorded 1.6 percent poverty rates, while 0.3 percent for urban areas.
While the incidence of poverty was significantly alleviated in Malaysia, pockets of poverty exist with high incidence among specific ethnic groups and localities (Mohamed & Xavier, 2015) . In the same line, Nair (2010) indicated that rural, urban and absolute poverty remain critical problems need to be resolved. Thus, targeted intervention strategies are required to spatially address poverty incidence in Malaysia. This approach is significant as Malaysia is moving towards a high-income nation by 2020. Furthermore, the strategy should be focused on addressing the absolute poverty to relative poverty (Elhadary & Samat, 2015) . Referring to Table 1 , although poverty is not entirely eradicated in Malaysia, a tremendous decline in poverty incidence can be observed in this country (Nair, 2010; EPU, 2015) . At present, the strategy is focusing more on improving the socio-economic condition by moving low-income earners towards high-income populations (EPU, 2015) . (Refer Table 1 ).
Although the poverty rate in Malaysia is relatively low, regional differences can still be seen where few states ass.ccsenet.org Asian Social Science Vol. 14, No. 12 2018 have the poverty rate higher than the national poverty. Thus, in order to clearly visualize areas affected by poverty, a spatial dimension approach may be used. The spatial dimensional approach uses GIS analytical capabilities to visualize and establish spatial relationship between poverty and other geographical factors (Moral, 2010; Kneebone, 2014) . GIS provides a platform for analyzing spatial and non-spatial data and for testing possible policy scenarios prior to its implementation. 
Materials and Methods
This paper aimed to map the poverty rate and analyzed the spatial distribution at a local level. This study was undertaken in the northern regions of Peninsular Malaysia comprising of four states namely Perlis, Kedah, Penang and North Perak (Figure 1 ). This area was chosen as study area since these states are under Northern Corridor Economic Region, a regional development strategy intended to focus and aim to function as function as Malaysia's modern agriculture zone, attraction for tourists' destinations, and regional leader in the electronics and electrical sectors. Furthermore, these states are designed to become a world-class economic region by 2025 for people to invest, live and bring up families in a safe, clean and sustainable environment (Sime Darby Berhad, 2007) . With the exception that had poverty rate of 0.7 in Perak, other states indicated the poverty rate of lower than national poverty rate (EPU, 2015) . However, the value might be different at a local level or if poverty is reported on a bigger scale such as district or sub-district level.
Data used in this study were obtained from poverty database called e-Kasih maintained by the Implementation Coordination Unit (ICU), Prime Minister Department, Malaysia. e-Kasih system is a database system for poor families that's created at the national level to help design, implement and monitor poverty program. In addition e-Kasih da for inclusi per capita household residents in to be regis the ICU at
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Based on G An approx 1.0 and ab were locat 1 where S Chuping ( these three Figure 3 shows the map of 30 sub-districts with the poverty rate of more than 1.0 for 2010 data and where 1Malaysia Shop situated. As mention in earlier discussion, 1Malaysia Shop was established in 2011 with the aimed of easing the burden of the lower income group living in urban areas. However, as clearly shown on the map, most of 1Malaysia Shop was not located on sub-districts with high poverty rate. This shop should be located to the nearest targeted population since the purpose of 1Malaysia Shop was to ease the burden among the poor and low-income populations due to high living cost. All sub-districts in Penang and Northern Perak had the poverty rate of less than 0.6 (Figure 2) . This study, then calculated accessibility of each sub-districts to nearest major urban areas and health facilities, since accessibility interventions. GIS analysis used in this study could be used to generate maps of high and low concentrations of poverty, providing useful information for planners to identify the appropriate location for intervention strategies and resource allocations.
Conclusion
As a long-standing issue for many countries, poverty needs to be viewed from various perspectives. Apart from six dimensions of poverty, a spatial dimensional approach is also relevant in investigating the poverty rate at any targeted area. This study explored the application of GIS in mapping the poverty rate by investigating the spatial accessibility of sub-district populations to health facilities and major urban centers in the northern region of Peninsular Malaysia, simultaneously mapping the hot and cold spots of poverty. With its analytical capability of combining data from various sources and scales, GIS provides a useful way in analyzing the poverty data. This approach could be used to complement the existing methods to formulate appropriate intervention strategies and resource allocation to sustainably eradicate poverty. Further analysis, however, is needed to establish a spatial correlation between the incidence of poverty and geographical factors identified in this study.
